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1. Overview
CNI-930M, TWM3(Two Way Messenger), is a digital data communication
equipment in accordance with Mobitex specification. The frequency it uses ranges

from 896Mhz to 901Mhz for transmission and from 9353MHz to 94 1MHz for reception.

TWM3 enables you to make data communication in two-way, and it also helps you

10 enjoy various types of daia services with foil mobility due to support for roaming.

With high-resolution graphic L.CD display, you can manipulate various types of

information 10 communicaie with others m many ways.

@ Basic specification

- [hmension : 106(L) X 683(W) X 1%(H) mum
- Weight . 145¢
- Supply voltage . Main 4.2V (Li-Ion)
Sub 2 4V{Ni-MH) or 3V(Alkaline), AAA size 2ceil
- RF protocol : Mobitex
- Host protocol © MASC

2. Specification and features
A. Environment
- Operation temperature: -30T ~+60C
- Storage temperature - -35C ~+807C
- Humidity . normal operation after 8 hours storage in 95% non-
condensed

B. General RF specifications

- Moedulation : GMSK

- Mode . half-duplex

-  Biirate : 8,000bps
C. Radio interface

- Channel spacing : 12.5KHz

- Bandwidth 1 10KHz
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Transmitter

- Frequency . 896 ~ 901 MHz

Transmit power {(MAX Power : 2W)

Roaming Value Output-Power
dBuV (RV) W(dBm)
RV<30 2.00W+2dB{33dBm)
30<RV<36 0.5W=2dB(27dBm}

36<RV<42 0.125W=2dB(21dBm)

42<RV<350 0.03W+2dB{15dBm)

- Frequency stability : £1.5ppm

Modulation stability :© 3%
FM deviation © 2.0KHz = 0.1KHz (Logic ‘17)
-2.0KHz + 0.1KHz (Logic ‘0’)
Harmonic and Spurious Emission : < -56dBe(Portable)
<-60dBc(Mobile)
Output Power in carmier off ¢ 0.25uW(-36dBm)
Spurious RF Radiation Carrier Off
: < -60dBm (896 ~ 901MHz band)
- < -80dBm (935 ~ 941MHz baad)

E. Receiver

- Frequency (935 ~G41MHz
Sensitivity : <115 dBm (<1% BER }
Adjacent Channel Rejection : > 55dB
Qut-of-Band Rejection (fo +1 to i0MHz) . > 60dBc
Image frequency rejection . > 45dBc
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3. Circuit guide

A. RF circuit
CNI-930M circuit consists of five parts, each of which is power supply, antenna,

synthesis/modulation of frequency, transmission and reception.
@ Power supply

Power supply is composed of voltage regulator and switching part. Voltage regulator
generates 3V of power supplied from VBB when the controi of RF_EN switch is
turned on.

When RF_EN is high, RF_VCC is regulated with 3V, and RF_VCC is supplied to
PLL IC, VCTCXO, OP-Amp, VCO, and Drive Amp.

When RX EN is low, RX VCC is tumed on by switching TR for RX, and

RX_VCC (3V) is supplied to LNA, MIXER, IF AMP and IF IC.

When TX_EN is low, TX_VCC is turned on by switching TR for TX, and
TX VCC (3V) is supplied to Buffer Amp and OP-Amp.

The switch between TX mode and RX mode can be achieved by control of RX_EN
and TX_EN.

@ Antenna
Anterma part is composed of antenna matching circuit, BPF, and RX/TX signal

igolation circuit.

CNI-930M adapts A /4 retractable antenna to match to mid range frequency of

communication, (refer to Antenna Specification)

TX/RX signal isolation circuit isolates. signals of communication and. is composed

with swirching diode and inducior.

The signals received from antenna meet the send/receive path and then switching
diode is turmed on and the signals proceed only to recciving path. In receiving mode,
signals from TX Power Amp can not go through RX path because switching diode is
off.
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@ Frequency synthesizer and modulator

Frequency synthesizer consists of PLL part, VCO module and pre-modulation filter.
The PLL part is composed of phase detector, loop filter, and 12.6Mhz VCTCXO

VCO module generates 896~901Mhz frequencies in accordance with the voltage
which is from charge pump of PLL io Joop fiiter. Programmable Divider in PLL
makes the VCO output frequency to any channel value according to the frequency
data from Logic CPU. Phase detector gets low and high frequencies from
comparison of phase. Loop filier filters the frequencies to get a value of voliage.

The voltage is input to VCO to achieve phase lock process.

Modulation is completed when modem IC signai of Logic part is input to VCO and

authorized.

3} Receiver

Receiver filters and amplifies RF signal through SAW filter and LNA.

RX part is double super heterodyne type, and consists of LNA, LPF, Mixer, SAW
filter and IF 1C part. There happens RX signal from antenna and the signal is low-
poisc-amplification(LNA) through SAW filter and LNA, and it comes to 2nd IF
455K Hz via 2nd X-TAL(39.545MHz).

SAW filter rejects Image frequency(RX #2*IF) generated from 1*st Mixer while
receiving. For example, if the input channel is 939MHz, the output frequency would
be 40MHz from mixer while local frequency is 899MHz, But if SAW filter will not
filter the image frequency of 899:2*[F, S/N would be worse with 40MHz{899-
859=40) of noisc. And SAW filter shouid filter to prevent local frequency becoming
spurious through LNA and reverse path.

LNA amplifies and sends the faint signal from antenna to mixer, and mixer TR mixes

and generaies st IF with frequency from antenna.

1F comes from mixer, and IF contains inter-modulation product component. MCF
removes that product component. So clean IF(40MHz) can be inserted to IF IC. 2nd
local frequency entered IF IC is mixed with the IF(40MHz) signal to be 2nd IF of
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455K Hz simultaneously.

2nd IF signal of 455KHz passes LPF(Ceramic filer) to remove the noise, and the
signal is de-modulated with discriminator method. Here detected RF signal entered
into Teceiver and RSSI signal which indicates the strength, and they are passed to

micro processor in-analogue value.

® Transmitter

Transmitter consists of driver amp. and power amplifier, and TX power control. It

generates carrier frequency while share RX with frequency synthesizer.

Local frequency is used to direct transmission frequency because there is difference
between transmiission and reception. So it only ampiifies and propagates through

PA(Power Amp.) which can get high level of gain easily with low power.

B. LOGIC Circuit
@O Summary

This unit consists of CPU part, memory part. IO part, modem part. and power
supply part.

® CPU part
The CPU adopted by this unit has 16/32-bit ARMTTIDMI RISC processor
(66MHz) and works on 20.48MHz. The main fanctions are as follows;

- Execute MASC protocol

- Contol PLL circuil of RF part and perform Power Saving function

- Perform Data transaction function( receiving and transmitting) through Data
Pump(Modem) part

- Checking and processing of RSSI Level come from RF part

. Perform Data transaction with DTE through DTE interface part

@ Memory part
Memeory part consists of FLASH Memory {16Mb, IC2} and DRAM(16Mb, 1Co).
Flash Memory stores LLI information and program. And SRAM supplies

memory stacks for program.
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@ 10 Part

Input Part is consists of

- Touch PAD Interface adopted touch panel enables user’s graphic data input

- side SLIDE Key

- side ESC Key

Output Part is consist of

- Screen Display Part with 160240 pixel, legible high resolution display
screen, all kind of information composed of characters and graphics can be
canght by simple glance of look

- front top dual mode LED operation control signal of CPU.

& Modem Data Pump
Modem part is in charge of MASC protocol , and transmits two way Data
between CPU and RF part. The main functions are as followings :
- Packet Data Framing
- GMSK Data Modulation
- FEC Encoding/Decoding
- Interleaving/De-interleaving
® POWER Supply Part
Power Supply part converts external Power source. V BR to 3V which is needed

for internal operation.

@) Sereen Display Part
With 240 X160 pixel, legible high resolution dispiay screen, all kinds of
information composed of characters and graphics can be caught by simple glance

of look. And adopted touch panel enable user’s graphic data inpwt.
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232Cable Pin Assignments PIN ASSIGNMENTS
1. DCDIC : Data Carrier Detect
2. RXDIC : Receive Data
nmuxiflz%u_os _ mmm m_om __% _wm __h_u Ju _m M w m M 4, TXIY OC : Transmit Data
TR wf¢zw_.md_p Mw& 1, DTR OC ! Daty Transmit Ready
Wi T ..L‘fs.;r‘w - - 5. GND ¢ Ground to Host
el 6. DSRIC : Data Set Ready
T ) 7. R 0C : Request 10 Send
cﬂ”,..%wmpm_mwnwumwé_ - 3. CTSIC : Clear Lo Send
n.h._ Q:_h ‘ _N _H 44 9. » Roserved
f N 10, BCD 1 : Data Carrier Defoct
2 W o , 11.RXD [ ' Receive Data
tY _ 7 m_mm 12. TED O * Trangmit Data
s 13.DTRO  : Data Transmit Ready
| 14.DSR1  : Data Set Ready
15. RTS O ! Request 1o Send
168.CTS 1 : Clear to Send
17. : Reserved
18, EXT_GND : Ground 1o Host

16, EXT_GND  : Ground to Host
20. : Regerved

21. EXT_VCC 4V Powor Supply
92 BXNT_VCC 14V Pawer Sunply

cnr
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4. Antenna Specification
Product Name : Retractable ANT of 900MHz Range

MODEL : HR-809
Manufacturer : ACE ANTENNA Corp.

(IO Application
This specification describes A/4 WHIP ANTENNA used for frequency range of 900MHz for transmission DATA of wireless.

@ Conditions of using Antenna
B Handheld B Fixed B Mobile B Outdoor B Indoor [1 Others

@ Antenna type
Extendable with 2/4 Helical over A/4 WHIP.

@ Electrical features and Pérformance

Item Features/Performance Remark

Frequency range 910 ~ 914 MHz

Nominal impedance 500

Less Than 1.9:1 (Extended )
Less Than 1.9:1 (Retractable )

V.S WR

10
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B ...Wm&mmos Pattern ; Oww:..‘l.&ann:ﬁ“ .. !
Polarization Vertical i -
o Gain 0+1dBy(Umty)
® Structural Specification )
item Specificanon/I'eatures Remark
Connector Type SCREW
Total length 95 + 0.5mm

© Other features and performance

A. Temperature
Antenna shall not be deformed or damaged and shall satisfy “Clause 47 in this specification after Placing Antenna at ~30°C and 60°C for 96

hours.

B. Humidity

After placing Antenna at surrounding fomp, 40°C with refative humidity of 90 ~ 95 for 96 lwours, antenna shall not be deformed

or damaged, and shall satisfy “Clause 47 in this specification

cnl
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5. Duty Cycle

The SAR measurement is used CW mode with test firmeware modified but on Mobltex
netwark does not alicws the mobile devices 1o control ihe timing of transmitten packers
of a message transaction basis. This makes that the duly factor is limited to 1@

maximum aliowable over ali network transactions.

Duty Cycle Calculation

The Two Way Messenger model CNi-630M{FCC 1} NTOCNI-930M) is designed to use
Mobitex protocol and data speed is £.000 bps.
The operating duty factor implemented in our two—wav messenger wiil be limited to

%139 (n e maxinum aliowable SAR requirement.

Tre Emiting algorizhm’s basic ides is as foliows:

Tir basic wirdow frame is 320 seconds. Within this window frame period. The actual e
transmission time will be restricted to duty factor 8.14% {20 seconds) To insure that
the duty faclor is imited to the maximum allowable overail network rransaction, we use
calcudarion based window averaging, not fixed duration windowed thime averaging.

The following fgure wilt explain our duty factor limiting algorithm.

New pacixt arrival Ne e
Packols boon sent P P oo
. 10G sec. Trensmissis= sedl
i
16 seconds 10 s E delny 10see
A"—-—-‘b'/
rrm T . 0 aec, — -
S zec. windew frmne (11:3205000nds
!7
Aborvr than duty factor
2

Window Framo(2):320scconds(iess then 265cconds)

From the ahove ligures, whenever new packet ransmission is required, new window
feame imeinding predefined new packet [ramsmission tme s to be determined and the

duty factor fer this new window frame is calculated. U the calculated duty factor is less

15



than 8.13% (26 seconds). Then the packet transmission will be confirmed and
transmitted immediately. However, if the duty factor is more than the ilimit, the packet
transmission will be delayed until cenfirmation. In the figure, the duty factor calculated
within window frame(l) is more than 26 seconds so that the packet cannot be
transmitted immediatelv. The packet will he delayed umil new window frame is
calculated and calculated duty factor is evaluated to be less than 8.13% which is like the
cage of window frame(2),

As convenience, the ahove expianation does not include the t1ime berween confirmation
to actual transmission which is like syne search time etc.. Every time factor that affects

duty factor calculation will be considered in the device to be marked.



